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(§4} IC card mdio madsm operable on a piuraiity of types of infrastructure network 

{57) An \C card unit 1 sf the radio modem has a PCiV!!A interface (13, Fig. 2) coupled via a first connector 1 1 
received in a csrd insertiorj siot of s system unit 3 (8©. a personai computer), a memory {16) for storing 
Infrastructure type information, and an infrastructure-compatibie interface (15) coupied wa a second connector 
12 received in sn Insertion sbt In s modem fiiairt body package 2 fiousiing a piuraiity of radio iifiits 10A to ION 
compatible With different types of infrastructure network, such as facsinrtife and ceiiuiar phone nstworks. A 
polling sequence (Fig. 4) Is performed when tequested by an IC card controller {14, Fig, 2) in card unit 1 to 
confirm whether the units 10A to 10N ars connected, in response to the system unit 3 issuing a data 
communication siast command and a designation of the network type to be used, an appropriat-:; one of the 
units 10A to 10N is seiectsd for comiTJursiration as a result of comparison between the information In the IC 
csrd memory 06} snd rsad oyl of infrastructure inronnation of the actually connected units 10A to ION. 
Selection may be such that an infrastructure which allow® the highest data speed, or lowest cosf, is used. 



FCMC I A 



• PSCSRSS SlCfUSE) 



carATiaEUNiT i 



tit- 



Q 
m 

m 
cm 

C3D 



> 



FIG. 2 











PCMC 1 A 




\Z CARD 




INItRFACE 




CONTROLLER 





iNRASTRACTURE- 



mm -'ui e 



F I G. 3 



1 0 K 



IC CARD 
INTERFACE 



12X 

ireASTRyCTOHE- 

COMPATIBLE 

CONTROLLER 



0 3^ 

iNFRASTRACTUE" 

CClPATiBLE 

INTERFACE 



1 OA-I ON 



FIG. 4 

START j 







iNCRBHENT PREDETERMINED T!!ER VALURE BY 0^E 




ROUTiN OF CONFIRMING CUNECTION OF 
INFRASTRUCTURE-COMPATIBLE IS^IT NUMBER X 




PREDETERMINED TilER VALUE = 0 



( END ) 



4 

FIG. 5 




% 



F I G. 6 




RETURN ESSAS REPRESENTING NO 
CMCTiON-REQUESTEO INFRASTRUCTURE' 







PROCESSiN 
rJECESSARY 
ORIGiNATf 


e 

IFOR CALL 
ON 



(F-6) 



m m. SNFRASTI^UCTURE CONNECTION REQUEST 



END ) 



F IG. 7 

( START ) 



iNFRASTRUCTURE SaECTION REOUBT^ 
PRESEm" 1^ 



YES 



READ OUT !^FRASTRUCTURE SELECTiON C0ND1Ti(»i lirOilAT|Cl 



HEAD OUT I FORMAT i ON CF ACTUALLY CONNECTED INFRASTRUCTURE- 
COSPATiaE UNIT NUMBER X AND CALUCULATE DEGRE OF 001 INCIDENCE 

WITH- ffTRASH^ucTUHE mmm zmmm information 



NO ^^-"'^ 

— OeK OF ALL iJ«:RASTRUCTURE-C08PAT!B 
^ JJNITS ? 

[yes 



^CT INFRASTaJCTURE-OTPATiBLE UNITS 
WITH HIGHEST DEGREE OF COINCIDENCE 



CANCa iNFRASTRUCTURE SELECTION REQUEST 



( END ) 



2285558 



IC CARD RADIO M0DE^4 AND 
COMMUNICATION SYSTEM USING THE SAME 



The present invention relates to an IC <:ard rsfiio rnodsm 
usable in conjbination with a plurality of infrastruc- 
ture-compatible units and a communication system using this 
modem and, more particularly, to an IC c^rd radio modem 
which accosnmodates a plurality d£ connectable 
infrastructure-compatible units in a single dedicated 
package (modem main body) to realize coiamuhication with an 
infrastructure network which is arbitrarily i selected from an 
IC card unit side, and a contmuniGation system using this 
modem. 

A conventional IC card radio modem of; this type has a 
structure in which an IC card \ unit and an 
infrastructure-compatible unit compatible with & single 
infrastructure network form a pair (set) inside or outside 
the card, as disclosed in, e.g., Japanese Unexamined Patent 
Publication No. 2-263390. 

In the above-described conventional IC card radio 
modem, the IC card main body and the infrastructure-compat- 
ible unit are paired. For this reason, if a systen^ unit 
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accoiajTioaating and using an IC card radio modem performs 
cojnmuTiicalriori through a different network, the! IC card radio 
modem must be exchanged for one corresponding to the type of 
the infrastructure network for conununicationi. Therefore, 
the conventional IC card radio modem cannot cope with a 
recjuirement for coimnunication with an arbitrary infrastruc- 
ture network in accordance with command control or the like 
from the system unit. 

The present invention has been snade in consideration o£ 
the above situation in the prior art, and has | as its object 
to provide an IC card radio modem which allows i data cominuni- 
cation with one infrastructure arbitrarily selected from a 
plurality of infrastructures by using the IC card radio 
isodeta in the same system unit without exchanging the IC 
card, and a communication system using this modem. 

In order to achieve the above object, according to the 
first aspect of the present invention, there is provided an 
IC card radio modem comprising an IC card! unit storing 
infrastructure type information in a iRe;nory, a plurality of 
infrastructure-compatible units connected to the IC card 
unit at multiple points through an IC card interface, and an 
antenna for sending information to a designated external 
infrastructure- 

According to the second aspect of the present inven- 
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tion, -chere is provided an IC card radio modera wherein the 
plurality of infrastructure-compatible units according to 
the first aspect are accommodated in a modem main body 
incorporating the antenna and having a slot for receiving 
the IC card unit. 

the IC card unit according to any one pt the first and 
second aspects is constituted by a PCMCIA interface, an IC 
card controller, connected to the PCMCIAi interface, for 
controlling an entire IC card, the memory connected to the 
IC card controller, and an infrastructure-compatible 
interface connected to the IC card controller. In addition, 
each of the plurality of infrastructure-corapatible units is 
constituted by an IC card interface connected to the IC card 
unit and connection-controlled by predetermined control 
procedures, an infrastructure-compatible controller connect- 
ed to the IC card interface, and m infrastructure 
network-compatible interface connected to; the infrastruc- 
ture- corapatible unit. 

According to the third aspect of the present invention, 
there Is provided a communication system using an IC card 
radio modsKi, coniprising an IC card unit storing infrastruc- 
ture type information in a memory, a system unit, connected 
to the IC card unit through an interface having an interface 
function based on a PCMCIA standard, for inputting a command 
related to a start of data communication and designation of 



a to-be-used inf rastructurs , and a plurality of infrastruc- 
ture-compatible imlts connected to the 10 card unit at 
multiple points through an IC card interface, wherein 
coininunication through an arbitrary infrastructure-conspatibie 
unit selected from the iC card unit side is allowed. 

According to the fourth aspect of the present inven- 
tion, there is provided a coimnunication system wherein the 
plurality of infrastructure-compatible units iaccording to 
the third aspect are acconsmodated in a modem main body 
incorporating the antenna and having a slot for receiving 
the le card unit. 

The IC card unit according to any one of the third and 
fourth aspects is constituted by a PCMCIA interface, an IC 
card controller, connected to the PCMCIA Interface, for 
controlling an entire IC card, the memory connected to the- 
IC card controller, and an infrastructure-compatible 
interface connscted to the IC card controller, ; In addition, 
each of the plurality of infrastructure-compatible units is 
constituted by an IG card interface connected to the IC card 
unit and connection-controlled by predetermined control 
procedures, an infrastructure^compatible controller connect- 
ed to the IC card interface, and an infrastructure net- 
work-compatible interface connected to the infrastruc- 
ture-compstible unit. 

As described above, the IC card radio iraodem of the 



-5- 



present invention has an IC card unit aqcommodated in a 
system unit and a plurality of infrastructure-compatible 
units corresponding to different infrastructure network as 
a radio modem. The infrastructure-coH^patible uniT to be 
used for data communication can be switched In accordance 
v^ith to-be-used infrastructure designation | information from 
the system unit without , exchanging the IC card which has 
been mounted in the system unit, thereby smoothly performing 
data communication through a radio channel;. 

The above and many other advantages, features and 
additional objects of the present invention will become 
manifest to those versed in the art upon making reference to 
the following detailed description and accqmpanying drawings 
in which preferred structural embodiments 
principles of the present invention are; 
illustrative example. 



lincorporating the 
shown by way of- 



Fig. 1 is a block diagram showing the entire arrange- 
ment of an embodiment related to a communication system of 
the present invention; 

Fig- 2 is a block diagram showing the arrangement of an 

IC card unit; 

Fig. 3 is a block diagram showing th0 arrangement of an 

infrastructure- compatible unit; 

Fig. 4 is a flow chart showing the operation procedures 
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of a polling sequence? 

Fig. 5 is a flow chart showing the operation procedures 
o£ a confinnation sequence; 

Fig. 6 is a flow chart showing the operation procedures 
related to designation o£ the infrastructure-conipatibie 
unit; and 

Fig, 7 is a flow chart showing the operation procedures 
related to selection of the infrastructiire-compatihle unit. 



The present invention will be described ix-s, raore det 
with reference to an embodinjent shown in thei accompanying 
drawings . 

Fig. 1 is a block diagram showing an einbddiinent of the 
present invention related to a coinmunication system using an 
IC card radio modera 2. Fig. 1 also shows a detailed example- 
of the IC card radio modem 2 constituted! by actually 

connecting an IC card unit 1 and a plurality of 
infrastructure-compatible units iOA to ION to; each other - 

More specifically, one side of the IC card unit 1 is 
acGOfflmodated in a system unit (e.g., a personal cosnputer).3 
having an IC card insertion slot sO as to be connected to 
the system unit 3. At the' same time, the other side of the 
IC card unit 1 can be connected to the plurality of differ- 
ent infrastructure-compatibie units lOA to; ION. These 
infrastruGxure-compatibie units are constituted to be 
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cosspatibls with various infrastructure networks as a radio 
jTiodeiti, as a matter of course. 

hs a detailed structure of the IC card; radio modsfn 2, 
the single IC card unit 1 is inserted into an insertion slot 
portion formed in a package (inodsffi main body) accommodating 
the plurality of infrastructure-compatible units lOA to ION 
and an antenna such that multipoint connection bstvjeen ths 
single IC card unit 1 and the plurality | of infrastruc- 
ture-compatible units lOA to ION is achievM. Multipoint 
connection jivay be achieved simply by a connector cable or 
the like. 

Fig. 2 is a block diagram showing an eir^odiment related 
to the detailed structure of the IG card unit 1. The IC 
card unit 1 is constituted by a PCMCIA interface 13 serving 
as a system unit interface, an IG card cqntroller 14 for 
performing control as an IC card unit, a membry 16 connected 
to the IC card controller 14, and an 
infrastructure-conipatible interface 15 connected to the IC 
card controller 14. The IC card unit 1 ^Iso has a first 
connector 11 connected to the system unit; 3 and a second 
connector 12 connected to the infrastructure-compatible 
units lOA to ION. 

Fig. 3 is a block diagram showing the arrangement of 
the infrastructure-compatible units lOA to ION for realising 
a radio infrastructure interface function to constitute the 



IC card radio jnodejn 2. Each of the infrastruature-cospsti- 
ble .xinits iOA to ION is constituted bj an IC card interface 
101, connected to the IC card unit 1, for returning applied 
infrastructure type information, an infrastrudture-coiRpati- 
ble controller 102, and an infrastructure-compatible 
interface 103 serving as an infrastructure network inter- 
face, A radio cominunication antenna jnay bs comsnonly used 
depending on the types of infrastructures. 

The operation of the coHiumnication systenj of the 
present invention using the IC card radio raodejEt 2 will be 
descjTibed below with reference to Figs, 4 to 7. 

The IC card unit 1 and the infrastructure-compatible 
units ' IQA to ION are connected to each other iin a one-to~N 
correspondence by a connecting method such as multipoint or 
star connection. Whether the plurality of- 

infrastructure- compatible units iOA to ION arei connected can 
be confirmed by a polling seguence, which is sequentially 
performed on the basis of a request from the IC card unit 1 
{IC card controller 14). 

Fig. 4 is a flow chart showing an operation flow 
related to the polling seguence. In this polling sequence, 
a confirmation sequence shown in Fig. 5 isi sequentially 
performed for the plurality of infrastructure-cosnpatible 
units IGA to ION every predetermined period of time. 

In the confirmation sequence shown in Fig. 5, it is 
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confirmed v,'hsther the infrastructure-compatible unit 
connected through the IC card unit 1 in accordance with a 
coniHiand from the system unit 3 is a desired to-be- selected 
ii^frastructure-compatible unit. A request is issued to the 
connected infrastructure-compatible unit! to read out 
information from the IC card unit sidef The readout 
information is checked to confirm the specific type of the 
connected infrastructure. The confirniation ; result is stored 
(memorized) in the memory 16 in accordance with a command 
from the IC card controller 14 in the IC card unit 1. 

A method of designating the infrastructure-compatible 
unit for data communication by the communication system of 
the present invention will be described below with reference 
to a flow chart in Fig. 6. 

The to-be-used infrastructure-compatible unit, which is- 
mads into a general classification such asi, for example, a 
network used for a facsimile or a cellular phone, is 
designated by the system unit 3 (F-1), and at the same time, 
a command for a start of data communication i is input through 
the PCMCIA interface 13 (F-2). The IC card controller 14 
reads out applied infrastructure informatipn stored in the 
meiriorv 15 on the basis of the command from the system unit 
3 {?-3). The infrastructure information i of the actually 
connected infrastructure-compatible unit is read out {F-4). 
The readout infrastructure information is compsred with the 
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conn^ction-regussted infrastructure informstiDn which is 
read out from the meisoiy i6 to check whether these pieces of 
infornsation coincide with each other (F~5). If YES in step 
F-5, processes necessary for call origination are perforn^ed 
to realize data communication (F-6). If NO in step F-5, 
information check for the remaining unconfirmed infrastru- 
cture-coiapatible units is performed, as described in the 
above polling seguence (F-7). If no information coincident 
with the Infrastructure information read out from the memory 
is found upon completion of information check! related for 
all the infrastructure-compatihle units, a message repre- 
senting "no connection-requested infrastructure" is output 
(F-8), thereby canceling the infrastructure connection 
request ( F-9 ) . 

Fig. 7 is a flow chart showing operation procedures - 
related to selection of the infrastructure-^compatible unit 
to be used for desired data communication. 

Assume that no detailed selection of the to-be-used 
infrastructure is conducted upon reception of a command for 
data communication from the system unit 3. Fori example, any 
group is not selected from the groups of GI to GIV even if 
a network for a facsimile is designated by the system unit 
3 as the to-be-used infrastructure. In this case, a 
prsdstermined selection method may ba used to select 
infrastx-ucture characteristics as parameters from pieces of 
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informa-fcion classified by the types of infrastructures such 
that an infrastructure which allows data comsvanicatioa at 
the highest speed is used, or an infrastructure with the 
lov?est data coinnjunication fee is used. Alternatively, en 
initialisation value table may be forn\ed in i the nsensory 16 of 
the IC card unit 1, and an initialization ->?alus may be set, 
thereby selecting an arbitrary infrastructure nstwca-k by the 
IC card controller 14 in accordance with the scheme of the 
set initialization value. Either method can jnore flexibly 
cope with the control program of the IC card controller 14, 



-12- 



•1 1. An IC card radio sioaem comprising anilC card unit 

2 storing infrastructure type information in a ^eraory, a 

3 plurality of inf rastructure-contpatibie units i connected at 
^ isultiple points to said IC card unit through an IC card 

5 interface, and an antenna for sending information to s 

6 designated external inf rastructurs . 

2. A xnodess according to claim 1, vfherein said plurali- 

^ ty of infrastructure-compatible units are accommodated in a 

3 modern jnain body incorporating said antenna and ihaving a slot 

^ for receiving said IC card unit. 

^ 3. A modem according to claim 1, wherein said IC card 

2 unit is constituted by a PCMCIA interface,! an IC card 

3 controller, connected to said PCMCIA interface; for control- 

4 ling an entire IC card, said meinory connected to said IC- 

5 card controller, and an infrastructure-compatible interface 
» connected to said IC card controller. 

4. A SiOdem according to claiin 2, wherein said IG card 

2 unit is constituted by a PCMCIA interface; an IC card 

3 controller, connected to said PCMCIA interface | for control - 
^ iing an entire IC card, said memory connected to said IC 

5 card controller, and an infrastructure-compatible interface 

6 connected to said IC card controller. 

5. A nodem according tc claim 1, wherein each of said 
2 plurality of infrastructure-compatible units is constituted 
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3 by an IC card interface connected to said IC card unit and 

^ conn^Gtion-controlled by predetermined control procedures, 

5 an infrastructure-compatible controller connected to said IC 

5 card interface, and an infrastructure network-compatible 

' interface connected to said infrastructure-compatible unit. 

^ 5, A moderr. according to claim 2, wherein each of said 

2 plurality o£ infrastructure-compatible units is constituted 

3 by an IC card interface connected to said IC card unit and 

4 connection-controlled by predetermined control procedures, 

5 an infrastructure-compatible controller connected to said XC 

6 card interface, and an infrastructure network-compatible 

7 interface connected to said infrastructure-compatible unit. 

1 7, A communication system using IC card radio 

2 n-=odem, comprising an IC card unit storing infrastructure 

3 type information in a memory, a system unit, connected to^ 

4 said IC card unit through an interface having an interface 

5 function based on a PCMCIA standard, for inputting a command 
5 related to a start of data communication and designation of 

7 a to-be-used infrastructure, and a pluralitgr of infrastruc- 

8 ture-compatible units connected to said fC card unit at 

9 multiple points through an XC card interface, wherein 

1 0 comraunication through an arbitrary inf rastrt^cture-compatible 
11 unit selected from said IC card unit side is allowed - 

. 8. A system according to claim 5, wherein said 

2 Plurality of infrastructure-compatible units are 



accomrsoda-ted in a raodsja main body incorporatiag said antenna 
and having a slot for receiving said IC card I unit. 

9. A system according to claim 7,, wherein said IC card 
unit is constituted by a PCMCIA interface, an IC card 
controiler, connected to said PCMCIA interface, for control- 
ling an entire IC card, said nsemory conneoted to said IC 
card controller, and an infrastructure-compatible interface 
connected to said IC card controller, 

10, A system according to clsijn 8, wherein said IC card 
unit is constituted by a PCMCIA interface, an IG card 
controller, connected to said PCMCIA interface, for control- 
ling an entire IG card, said memory connected to said IC 
card controller^ and an infrastructure-compatible interface 
connected to said IC card controller. 

11. A system according to claim 7, wherein each of- 
said plurality of infrastructure- compatible units is consti- 
tuted by an IC card interface connected to said IC card unit 
and connection-controlled by predetenrdned |control proce- 
dures, an infrastructure-compatible controller connected to 
said IC card interface, and an infrastructure network-com- 
patible interface connected to said infrastructure-cotnpatl- 
ble unit. 

12, A system according to claiia 8, v?herein each of 

said plurality of infrastructure-compatible units is consti- 
tuted by an IC card interface connected to said IC card unit 
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4 and connection-controlled by predeteraiin^d control proce- 

5 durss, an iafrastructure-cornpatible controller connected to 

6 said IC card interface, and an infrastructure network~com- 

7 patible interface connected to said infrastructure -conipati- 
ble tinit. 

13. .^-1 IC card radio modem as described with reference to and as shown 

in the accompanying Figures. 

3.4. A communication system usir.g an IC card radio f^odetn as described 
with rsfsrs.'ice to and as shown in the accosnpanying figures. 
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